Axial Response of Straight and Tapered Bars 
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Fig. 19.2 Tapered bar under tensile end load. 


For average cross-sectional area 7rr 2 , the elongation of the single element becomes 
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Integrating this expression between the limits of zero and L with respect to the 
only variable, y, gives the general formula 
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It is of interest to note that when d = D, Eq. (19.4) reduces to Eq. (19.1). However, 
the reader must be cautioned against extrapolating this formula to D = 0 or d = 
0. This is one of the first practical considerations in stress analysis, indicating 
that certain formulas may have no meaning in the extreme cases, although our 
general aim is to derive such an expression for which the lower and upper values 
can be rationalized without incurring undue mathematical difficulties. In most 
cases practical formulas are good for specified ranges of variables and have some 
definite physical significance. 



